Welfare-to-work transportation programs are premised on a conceptualization of the spatial mismatch hypothesis that focuses on the physical separation between the central city locations of welfare participants, rapidly expanding job opportunities in the suburbs, and the long commutes needed to connect them. Using data from three diverse California counties, this study examines welfare recipients' spatial access to employment. The study finds that the traditional notion of the spatial mismatch is less relevant to welfare recipients, many of whom live in counties in which the urban structure does not fit the simple model of poor, central-city neighborhoods and distant, job-rich suburbs. Many welfare recipients live in job-rich areas; others live in neighborhoods that are spatially isolated from employment. To be effective, therefore, transportation policies must be tailored to the diverse characteristics of the neighborhoods in which welfare recipients live.
INTRODUCTION
Current welfare programs mandate employment for most recipients and offer temporary financial aid and short-term employment assistance to help welfare recipients make the transition into the labor market. Public agencies must now establish programs to transition recipients off of public assistance and into the workforce or else risk dramatic increases in poverty. Many policymakers have seized on transportation policy as a simple and effective solution to welfare participants' employment difficulties, on the assumption that inadequate transportation is a significant barrier to steady employment for many welfare participants. These assumptions are not unfounded since a number of studies suggest a relationship between access to transportation and employment outcomes among welfare recipients (1, 2, 3, 4, 5, 6, 7, 8) .
To examine the transportation needs of welfare recipients, a number of scholars and planners have mapped the spatial distribution of welfare recipients, low-wage jobs, and social and employment services in relation to public transit as the means by which to assess welfare recipients' access to both employment readiness services and jobsites and to plan for their transit needs (9, 10, 11) . These analyses have been conducted in a number of major metropolitan areas including Atlanta (12, 13) , Baltimore (14), Boston (15), Chicago (16, 17) , Cleveland (18), Detroit (1, 19) , Los Angeles (20), New York (21) and have been useful in identifying neighborhoods with large shares of welfare recipients that are poorly served by public transit.
Despite the growing number of studies on this topic, relatively little analysis has systematically compared and contrasted welfare recipients' access to jobs and public transit across areas with highly differentiated urban structures. The one exception is the review or meta-analysis of welfare-to-work transportation studies in an early report by Pugh (16). Therefore, to explore the relationship between urban structure and job access, this study examines welfare recipients' access to jobs and transportation in three diverse California counties-Alameda, Fresno, and Los Angeles. The selection of these three counties allows us to explore the scope and specific nature of mobility challenges for welfare recipients, which we hypothesize vary considerably both within counties (because of neighborhood characteristics) and between counties. Both Alameda and Los Angeles Counties are located in large metropolitan areas. While there are many similarities between these two counties, there are also significant differences. Alameda County is densely developed and has relatively high transit ridership. In contrast, Los Angeles County is more difficult to characterize since it has a wide variety of urban and suburban neighborhoods. We have included Fresno County, located in California's agricultural Central Valley, because we believe the transition from welfare to workforce is equally critical in rural areas and small towns.
In general, we find that the majority of welfare recipients live in job-rich areas. However, there remain neighborhoods in all three counties in which welfare recipients are spatially isolated from jobs and, if employed, must sustain long commutes to distant locations. Job-poor neighborhoods are not an inner-city phenomenon only; they are also part of older, inner-ring suburbs as well as non-urbanized areas. Given the diversity of neighborhood types, we argue that county planners should carefully target transportation policies and services to meet the needs of particular neighborhoods based on the density of welfare recipients, the proximity of suitable employment opportunities, and current levels of public transportation. We conclude with specific policy recommendations tailored to four neighborhood types.
WELARE RECIPIENTS AND SPATIAL ACCESS TO EMPLOYMENT
Current policies aimed at increasing welfare recipients' spatial access to employment are largely predicated on the assumption of a spatial mismatch between the residential location of welfare recipients in central cities and job opportunities which are increasingly located in suburban areas. To assess whether welfare recipients face a "spatial mismatch," a number of studies have examined the geographic location of welfare recipients in relation to low-wage jobs, social and employment services, and public transit. Overall, these studies do indeed find that many welfare recipients face a spatial mismatch, although not necessarily a mismatch between central city and suburb. In general, most cities have at least some inner-city neighborhoods where unemployment rates are high and jobs are few; often, welfare recipients live far from employment opportunities, even if these employment opportunities are located in the central city. Further, the studies suggest that the spatial mismatch is more prevalent in metropolitan areas with high levels of residential segregation and inadequate transportation services for reverse commuters, and less relevant in smaller, more centralized metropolitan areas (22).
Other researchers have performed ecological studies as a means of graphically depicting the location of welfare recipients, low-wage jobs, and, frequently, the publictransit service linking the two. The findings of previous studies summarized in Table 1 highlight the diversity in the degree and type of spatial mismatch found within and among U.S. metropolitan areas. In some areas, such as Detroit, welfare recipients experience a distinct central city-suburban mismatch. In other metropolitan areas such as Los Angeles and Philadelphia, welfare recipients experience more localized or neighborhood-level mismatches. In either case, the studies show that at least some welfare recipients in every metropolitan area are spatially isolated from employment and have poor access to existing fixed-route transit. Beyond this general conclusion, it is difficult to compare and contrast these studies since they rely on varying data sources and methodologies, were conducted at different points in time, and included welfare recipients participating in various state welfare programs.
DATA AND METHODOLOGY
This study uses three California counties-Alameda, Fresno, and Los Angelesto provide a unique comparison across diverse urban settings. Alameda County (located in Northern California) and Los Angeles County (located in Southern California) are each located within two of the 20 largest metropolitan areas in the country. In contrast, Fresno County, located in California's agricultural heartland, is modest in size and includes vast tracts of non-urbanized land. The location of the counties and their welfare usage rates are shown in Figure 1 , and Table 1 presents important characteristics of and the salient differences among the three counties.
Alameda County is a part of the large and complex San Francisco Bay metropolitan area. Included within Alameda County are neighborhoods that are both highly urbanized as well as suburban neighborhoods, and both areas of great affluence and concentrated poverty are distributed throughout the county. Despite suburban job growth, the highest concentration of jobs remains in the central business districts of Oakland (the largest city in Alameda County) and the City of San Francisco. The region benefited from a robust economy throughout the late 1990s that resulted in low unemployment and welfare usage rates and rapidly declining welfare caseloads. Alameda County, compared to other California counties, is more transit-oriented; 10 percent of all commuters use public transit, a figure double the state average and significantly higher than for the other two case-study counties.
In contrast, Fresno County is an agricultural-based county located in California's Central Valley. The county has a diverse urban structure that includes a medium-sized metropolitan area (the City of Fresno) and a mixture of small cities and rural areas. The County is experiencing rapid population growth, has high welfare usage rates, and a racially and ethnically diverse population. Commute distances from the remote areas of Fresno County into the MSA can be lengthy since the county is quite large (approximately 6,000 square miles), and residents are overwhelmingly dependent on automobiles. Sixty percent of residents live in the County's two largest cities (Fresno and Clovis), and the remainder live in small cities and towns scattered around the county (20 percent) and unincorporated, rural areas (20 percent). While 5 percent of California's welfare caseload lives in Fresno County, the 18 Central Valley counties combined contain approximately 30 percent of the state's welfare recipients. Like other resource-based regions, Fresno is characterized by seasonal fluctuations in employment, high unemployment rates, and higher than average poverty and welfare usage rates.
Finally, the highest concentration of welfare recipients, close to 40 percent of the state total, lives in Los Angeles. The county's distinction comes from its large size, in terms of population and square miles, and its complex urban structure. Los Angeles County has 88 incorporated cities, the two largest of which are Los Angeles (population 3.8 million) and Long Beach (population 473,100) (23) . The cities are linked together reasonably well by well-developed bus and light rail transit systems. While relatively high, transit ridership in Los Angeles is significantly lower than in Alameda County.
For the analysis, we use geographic information systems (GIS) to map and calculate measures of employment and transportation access for the three counties. These data were used to develop profiles of welfare recipients and their relative access to low-wage jobs and public transportation; we then compare these across the three counties.
The study draws on data assembled from a variety of sources. The California Department of Social Services and local county welfare agencies provided administrative data on welfare recipients for the three counties. These data included residential addresses which were geocoded in order to assign each welfare recipient to a census block group. Using these administrative data, we analyzed the spatial distribution of welfare recipients as well as their population characteristics (race/ethnicity, age, household structure, and education). The welfare recipient data were also matched to administrative data from the California Employment Development Department (their Business Establishment List) to identify employment rates among welfare recipients and to determine the industrial distribution of employment for welfare recipients.
The data on low-wage jobs is from the American Business information (24), a directory produced by a private vendor. The data includes the number of jobs by industry for census block groups. Given the fact that most welfare recipients are low-skilled women, we estimated the number of low-wage feminized occupations based on employment data from the U.S. Bureau of Labor Statistics on the sex composition of occupations and an occupational and industrial matrix developed by the California Employment Development Department. Using these data, we measured job richness in neighborhoods (census tracts or block groups).
Building from this measure of job access, we examined welfare recipients' relative access to low-wage jobs given their reliance on existing transportation networks. Information on transit lines and bus stops was collected from various local transit agencies. The Metropolitan Transportation Commission (MTC) in the Bay Area and the Southern California Association of Governments (SCAG) provided travel time matrices for Alameda and Los Angeles counties. These data allowed us to calculate how far welfare recipients could travel by either auto or public transit within 30 minutes; to measure job access, we combined these travel distances with the number of low-wage jobs available within a 30-minute radius from neighborhoods with high concentrations of welfare recipients.
THE SPATIAL LOCATION OF JOBS AND WELFARE RECIPIENTS IN ALAMEDA, FRESNO, AND LOS ANGELES COUNTIES
The empirical analysis undertaken in this study explores the mobility challenges facing welfare recipients in three seemingly different counties. In particular, we examine the spatial location of welfare recipients relative to concentrations of low-wage employment. We then analyze how well the transit systems in the three counties connect welfare recipients with employers and thus meet recipients' mobility needs.
The Geography of Welfare Recipients
Like other low-income residents, welfare recipients generally are more concentrated in central-city neighborhoods than in outlying suburbs. In Alameda County, 80 percent of all welfare recipients live in Oakland, the largest and most centrally-located city in the county. In Fresno County, 60 percent of all welfare recipients live in the Fresno-Clovis metropolitan area. The similarly-sized central cities of Oakland (population 365,000) and Fresno (population 404,000) are spatially compact relative to Los Angeles. The data presented in Figure 2 from the Summary Tape File of the U.S. Census shows that in both of these cities over 50 percent of the poverty population live within 6 miles of the downtown area. To travel by bus from the northern reaches of the City of Fresno to Fresno's downtown transit center takes approximately 40 minutes; similarly, travel from East Oakland (the Eastmont Transit Center) to downtown Oakland takes approximately 30 minutes.
In Los Angeles, welfare recipients are also disproportionately concentrated in the central part of the city relative to the total population. However, the sheer size of the county results in a much greater dispersion of the poor in neighborhoods often distant from downtown Los Angeles. As Figure 2 shows, only 31 percent of the poor live within 6 miles of the central business district, the remaining 69 percent are dispersed throughout other low-income neighborhoods, some of them concentrated in the urban districts surrounding Long Beach and others in suburban ethnic enclaves such as Pacoima (a Hispanic neighborhood in the San Fernando Valley) and Monterey Park (an Asian community located east of downtown Los Angeles).
The Geography of Low-Wage Jobs
Given their residential locations, are welfare recipients well-matched to adjacent employment opportunities? Unquestionably, employment growth has, in recent years, been more rapid in the suburbs than in the central cities. Between 1992 and 1997, private-sector jobs grew by almost 18 percent in the suburbs, compared to 8.5 percent in central cities (25) . But rapid suburban job growth is not evidence that central cities are job poor, and most central cities still host large shares of employment well-suited for low-wage female workers. During the late 1990s, cities in all regions of the country experienced employment growth. Central-city employment grew at more than five times the rate of the central-city population, with the most rapid growth occurring in the service sector where most welfare participants find employment (25) . All of the case-study areas experienced central-city employment growth. Employment grew by more than 6.7 percent in Fresno and Oakland and 1.5 percent in Los Angeles. In Fresno, surprisingly, employment in the central city grew more rapidly than in the suburbs. Table 3 shows the industrial distribution of employment for welfare recipients in the three counties. As expected, the data show that welfare recipients are highly concentrated in the services and retail sectors, industries that typically employ low-wage female workers. Many of these jobs, particularly in the medium-sized cities, continue to be located close to the central business district. Figure 3 shows the percentage of each county's low-wage jobs as a function of distance from the central business district. In Alameda and Fresno Counties, 38 and 49 percent of the county's low-wage jobs, respectively, are located within 6 miles of downtown. Compared to Alameda and Fresno counties, low-wage jobs in Los Angeles are more dispersed; but still a large percentage of employment opportunities remain in the downtown area or its environs.
NEIGHBORHOODS AND GEOGRAPHIC ACCESS TO EMPLOYMENT
Undoubtedly, welfare recipients' geographic access to employment varies according to their spatial proximity to appropriate job opportunities as well as their mode of travel. Distant jobs that require commutes that are complicated, lengthy and, perhaps, difficult to sustain on public transit may be readily accessible by automobile. Our analysis reveals that each of the three counties contains many neighborhoods with mixtures of jobs and low-income residents. However, each of the counties also has neighborhoods in which welfare recipients live far from concentrations of low-wage employment. The data show that most jobs, even distant jobs, are accessible within a 30-minute commute in a private vehicle. In contrast, access to employment opportunities among transit-dependent recipients is highly variable and is contingent on the neighborhoods in which welfare recipients live and their proximity to employment centers. Table 4 shows the distribution of welfare recipients across neighborhoods of varying job richness. The job access quartiles were determined using a gravity model to capture the number of accessible jobs located within 3 miles of census block groups. All block groups whose centroids are within a three-mile radius from block group i are identified. Given that the probability of a welfare recipient finding employment decays with distance, block groups within one mile are weighted by one and block groups beyond one mile are weighted by one divided by the square of the distance between the two centroids.
The data show that the majority of welfare recipients in the three counties live in neighborhoods that fall within the top two quartiles in terms of job richness. For example, in Los Angeles and Oakland 53 and 56 percent of welfare recipients, respectively, live in neighborhoods in close proximity to a reasonable number of lowwage jobs. In Fresno County, this figure climbs to over 70 percent. In these job-rich neighborhoods, the larger issue is whether welfare recipients can effectively compete for local jobs since the number of low-wage job seekers tends to exceed the number of lowwage employment opportunities. There is good reason to believe that some welfare recipients will have difficulty competing even in the low-wage labor market since they often have multiple employment barriers that individually and in combination reduce their likelihood of competing successfully for employment (2, 5, 26) .
All three of the counties also have neighborhoods in which welfare recipients are isolated from employment. Los Angeles has the highest share of welfare recipients (20 percent) living in such isolated, job-poor neighborhoods and Fresno has the lowest share (10 percent) living in block groups at the bottom quartile in terms of job richness. For welfare recipients living in these areas, jobs are scarce and employment typically requires commuting to job sites located outside of their neighborhoods. In large metropolitan areas like Los Angeles, job-poor neighborhoods are located in both central cities and suburbs. For example, the community of Watts, located 10 miles south of downtown, has a large share of welfare recipients but relatively few jobs and commuting to the job-rich downtown area can take longer than 30 minutes during peak periods (20). Similarly, many suburban neighborhoods in Los Angeles are job poor. Although employment is growing faster in the suburbs than in the central city, with a few exceptions, suburban jobs are highly dispersed. Therefore, welfare recipients living in suburban neighborhoods -such as Pacoima in the San Fernando Valley and Monterey Park to the east -also live great distances from employment, oftentimes without the benefits of the extensive transit infrastructure located in the urban core and typically with less frequent service. In perfect conditions and without transfers, travel by bus across Los Angeles (for example, from Pacoima to downtown) can take well over an hour. To arrive at this figure, we used scheduled transit times to estimate travel times from outlying areas into the downtown area without transfers. Depending on the origin and destination of the trip, the journey may require at least one transfer. Therefore, this method likely underestimates total travel time for many trips.
In Fresno, many of the job-poor neighborhoods are located outside of the urbanized area. Approximately 25 percent of Fresno's low-wage jobs are located in the non-urbanized areas of the county, dispersed throughout approximately 6,000 square miles of small towns and agricultural land. Naturally, job densities tend to be much lower in these rural areas than in the urbanized area. In Alameda County, 18 percent of welfare recipients live in job-poor neighborhoods, many of them located in suburban neighborhoods in the cities of San Leandro and Hayward, south of Oakland.
Even in these neighborhoods of relative job isolation, welfare recipients with access to automobiles can reach many employment opportunities within a reasonable commute time. However, for transit dependents, long-distance commutes may limit their likelihood of finding and sustaining commutes to employment. Table 5 shows the percentage of low-wage jobs available by mode within a 30-minute commute from areas in Alameda and Los Angeles Counties with high concentrations of welfare recipients. To conduct this analysis, we use data from an origin and destination matrix produced by the two metropolitan planning organizations, the Southern California Association of Governments and the Metropolitan Transportation Commission. These data were not available for Fresno County. The table shows that in all cases, commuting by private vehicle versus traveling by public transit allows residents access to a greater number of low-wage jobs. However, the ratio between the numbers of jobs accessible within a 30-minute commute by car to the number of jobs accessible within a 30-minute commute on public transit varies substantially across neighborhoods. In two Los Angeles neighborhoods-Watts and Monterey Park-this ratio is extremely high, 59 to one and 70 to one, respectively. In Alameda County, the ratios are lower but still substantial: in Hayward and Pleasanton, the ratio between the numbers of jobs accessible by car to that by transit exceeds 20 to one. In these job-poor neighborhoods, cars clearly afford welfare recipients more convenient access to employment opportunities.
The relative advantage of cars shrinks in neighborhoods that are proximate to employment. In Los Angeles, welfare recipients living in two neighborhoods close to downtown-Pico Union to the southwest of downtown and Boyle Heights to the east of downtown-are able to reach a fair number of jobs within a 30-minute commute on public transit. As Table 5 shows, the prospects are even better for welfare recipients living in Oakland where the ratio between job access by auto to that of public transit is less than three to one. In these neighborhoods, public transit may be an effective mode of travel. However, it is likely that some welfare recipients living in these neighborhoods will still prefer to travel by private vehicle. The disadvantages of public transit, particularly for low-income mothers, may include long headways, limited service hours, costs, difficulties using transit to make multiple stops on the way to or from work; and safety issues particularly after dark.
MEETING THE TRANSPORTATION NEEDS OF WELFARE RECIPIENTS
The research suggests that narrowly-drawn conceptualizations of the spatial mismatch hypothesis, those emphasizing the mismatch between concentrations of lowincome households in central cities with limited access to suburban employment opportunities, are less relevant to welfare recipients, many of whom live in counties in which the urban structure does not fit the simple model of poor, central-city neighborhoods and distant, job-rich suburbs. The urban structure of the three case-study counties reveals the tremendous diversity of neighborhoods in which welfare recipients live.
Economic, social, and demographic forces differentially shape the welfare and employment characteristics of each of the counties. However, while these broader regional dynamics may influence the number, location, and composition of neighborhoods, they do not alter the fundamental neighborhood characteristics that form the basis for targeting transportation policies to low-income communities. These characteristics include the density of welfare recipients and other low-income households, the proximity of suitable employment opportunities, and current levels of public transportation. Therefore, as Table 6 shows, to address the transportation needs of welfare recipients, policies and services should be targeted to the following four types of neighborhoods:
(1) Job-Rich, High Welfare-Density Neighborhoods. Public transit is most efficient in geographic areas with relatively high concentrations of origins and destinations, in this case, neighborhoods with concentrations of low-income riders and neighborhoods with concentrations of employment opportunities. Therefore, public transit is most effective in job-rich neighborhoods with high densities of welfare recipients where recipients can travel to jobs and other destinations within a reasonable length of time. In such places, policymakers should focus on enhancing existing public transportation services. Enhancements might include adding bus routes in areas with limited service, increasing capacity by adding additional vehicles and shortening headways, and adding off-peak service to better accommodate night and weekend work schedules as well as non-work travel.
(2) Job-Poor, High Welfare-Density Neighborhoods. In many job-poor neighborhoods, even if welfare recipients could easily walk to a bus stop and board a bus, they would not get to their destinations within a reasonable amount of time because of lengthy transit travel times. Suburban employment centers, such as the Warner Center in Los Angeles' western San Fernando Valley and industrial employment sites on the urban fringe, provide potential entry-level employment opportunities for recipients, but such locations are often located great distances from places with concentrations of welfare recipients For those recipients, it is important to establish services that ease the burden of long-distance commutes. In these neighborhoods, welfare recipients would benefit from programs to increase their access to automobiles and programs that provide non-fixed route transportation services. Welfare recipients in these neighborhoods would also benefit from public policies that are not directly transportation-related but may serve to improve employment access among welfare recipients. For example, local economic development can be used to increase economic opportunities in areas of concentrated poverty.
(3) Job-Rich, Low Welfare-Density Neighborhoods. In these neighborhoods, policymakers might examine the feasibility of enhancing housing mobility for welfare recipients. This approach should include programs to make it easier for recipients to move close to employment centers if low-cost housing is available, or if none is available, to establish programs that encourage developers to provide new low-cost housing.
(4) Job-Poor, Low Welfare-Density Neighborhoods. In job-poor neighborhoods where there are few welfare recipients, it is likely that cars are the best and most efficient transportation option. For example, in the non-urbanized areas of Fresno County or the outer suburbs in the northern part of Los Angeles County, both jobs and welfare recipients are less concentrated, making travel much more difficult for those without access to automobiles. The data show that spatial access to employment remains relatively high among welfare recipients living in these areas since many have reliable access to personal vehicles. In contrast, although they are few in numbers, transitdependent welfare recipients living in these areas have only limited access to employment opportunities within a reasonable commute distance. From a policy perspective, therefore, the principal challenge to policymakers is how best to serve the transit-dependent rural population who are few in number and widely dispersed. While perhaps politically problematic, facilitating access to reliable automobiles may be the most cost-effective approach for these welfare recipients.
Moreover, our recommended policies highlight the important distinction between automobile access and automobile ownership among welfare recipients. For example, many welfare recipients commute by car; however, often they do not have unlimited access to reliable vehicles since many borrow vehicles or carpool. We found this to be the case in Fresno County. Also, many welfare recipients share vehicles with other adults in the household and, therefore, cannot use cars whenever they may need. Finally, many welfare recipients drive old and unreliable cars and have difficulty maintaining and insuring their vehicles. These auto-related problems may make the daily commute to work problematic. 
